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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The main driving source which drives one side of an order ring The motor which drives 
another side of an order ring The vehicles speed-control means which can control vehicles speed It 
is the driving force control unit of the vehicles equipped with the above, and it has a motor 
rotational frequency detection means to detect the rotational frequency of a motor, and the above- 
mentioned vehicles speed-control means is characterized by having a vehicles speed limit means to 
restrict vehicles speed so that the rotational frequency of the detected motor may become below 
the tolerance rotational frequency of the motor concerned. 

[Claim 2] The above-mentioned vehicles speed limit means is the driving force control unit of the 
vehicles which the rotational frequency of the detected motor indicated to the claim 1 characterized 
by restricting the above-mentioned vehicles speed rather than the above-mentioned tolerance 
rotational frequency when a rotational frequency was more than a low predetermined rotational 
frequency. 

[Claim 3] The above-mentioned vehicles speed limit means is continuous or the driving force 
control unit of vehicles indicated to the claim 1 or claim 2 characterized by making it small gradually 
as the rotational frequency of a motor approaches a tolerance rotational frequency in the output- 
torque upper limit of a motor. 

[Claim 4] A vehicles speed limit means is the driving force control unit of the vehicles indicated to 
either the claim 1 characterized by restricting vehicles speed by reducing the output torque of the 
main driving source regardless of accelerator operation of an operator - the claim 3. 
[Claim 5] The above-mentioned vehicles speed limit means is the driving-force control unit of the 
vehicles which are making it change in the direction in which prohibition or a change gear ratio 
becomes large about changing in the direction in which the change gear ratio of the above- 
mentioned change gear becomes small in the vehicles with which the change gear is inserted in the 
torque-transmission path between the main driving wheels driven by the main driving source and the 
main driving source concerned, and were indicated to either the claim 1 characterized by to restrict 
vehicles speed - the claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] As a driving force control unit of vehicles, the thing 
of a publication is, for example in JP,1 1-243608A With this equipment, while transmitting the output 
torque of an engine to the main driving wheel (front wheel), it considers as a four-wheel-drive state 
by transmitting the output torque of a motor to ******** (rear wheel) through a clutch. And if it is 
in the vehicles of an official report conventionally [ above-mentioned ], in order to prevent the 
shock by the motor inertia when driving a motor, after setting a clutch to ON (connection state), the 
output torque of a motor is controlled to go up gradually. 
[0002] 

[Problem(s) to be Solved by the Invention] In turning ON a clutch and not driving ******** with a 
motor generally in case ******** is driven if it is in the vehicles which can drive ******** with a 
motor, it considers as the state where a motor and ******** were separated, by setting a clutch to 
OFF. However, when failure that a clutch does not go out etc. occurs, since a motor will be in the 
state where it is taken about to ********, whenever vehicles run above a predetermined vehicles 
speed, a motor will be in a superfluous rotation state. Consequently, there is a possibility that the 
life of a motor becomes that much short and that it may be afraid, that is, a motor may deteriorate. 
[0003] this invention was made paying attention to the above troubles, and makes it the technical 
problem to prevent degradation of the motor accompanying failure of a clutch etc. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
indicated to the claim 1 among this inventions In the driving force control unit of vehicles equipped 
with the main driving source which drives one side of an order ring, the motor which drives another 
side of an order ring, and the vehicles speed-control means which can control vehicles speed It has 
a motor rotational frequency detection means to detect the rotational frequency of a motor, and the 
above-mentioned vehicles speed-control means is characterized by having a vehicles speed limit 
means to restrict vehicles speed so that the rotational frequency of the detected motor may 
become below the tolerance rotational frequency of the motor concerned. 

[0005] Next, the above-mentioned vehicles speed limit means is continuous or a thing characterized 
by making it small gradually as the rotational frequency of a motor approaches a tolerance rotational 
frequency in the output-torque upper limit of a motor to the composition which indicated invention 
indicated to the claim 3 to the claim 1 or the claim 2. Next, accelerator operation of an operator is 
characterized by restricting vehicles speed by reducing the output torque of the main driving source 
independently by the vehicles speed limit means to the composition which indicated invention 
indicated to the claim 4 to either the claim 1 - the claim 3. 

[0006] Next, invention indicated to the claim 5 is set to the composition indicated to either the 
claim 1 - the claim 4 on the vehicles with which the change gear is inserted in the torque- 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgLejue 



11/13/2003 



Page 2 of 8 



transmission path between the main driving wheels driven by the main driving source and the main 
driving source concerned. It is making it change in the direction in which prohibition or a change 
gear ratio becomes large about changing the above-mentioned vehicles speed limit means in the 
direction in which the change gear ratio of the above-mentioned change gear becomes small, and is 
characterized by restricting vehicles speed. 
[0007] 

[Effect of the Invention] As a result of according to invention indicated to the claim 1 restricting 
vehicles speed through vehicles speed limit meanses, such as engine control and brake control, so 
that the rotational frequency of a motor may not exceed a tolerance rotational frequency, 
superfluous rotation and a bird clapper are prevented and a motor can prevent degradation of the 
motor concerned by failure of a clutch etc. Here, a tolerance rotational frequency is a rotational 
frequency of the use limitation set up by the specification of the motor used, for example etc. Of 
course, in consideration of safety, endurance, etc., it is better than the rotational frequency of the 
above-mentioned use limitation also considering a low rotational frequency as a tolerance rotational 
frequency. 

[0008] Next, since according to invention indicated to the claim 2 vehicles speed is restricted only 
when a motor is more than a predetermined rotational frequency, the influence on a run state can 
usually be suppressed small. Here, the above-mentioned predetermined rotational frequency is the 
value made small from the above-mentioned tolerance rotational frequency by the margin rotational 
frequency in consideration of a part for the response delay of vehicles control etc. Furthermore, as 
for the above-mentioned predetermined rotational frequency, it is good to set it as a bigger 
rotational frequency than the rotational frequency of the motor generated in the usual vehicles 
control. 

[0009] Next, according to invention indicated to the claim 3, the upper limit of the driving torque of 
******** driven with a motor is held down as the rotational frequency of a motor approaches a 
predetermined rotational frequency. Therefore, the acceleration nature of vehicles falls, so that the 
rotational frequency of a motor becomes high, as a result of restricting the vehicles speed 
concerned so that the rise of vehicles speed may be suppressed, the rotational frequency of a 
motor becomes under a tolerance rotational frequency, and superfluous rotation becomes is easy to 
suppress. In addition, before the rotational frequency of a motor turns into a tolerance rotational 
frequency, it is desirable to set up so that the output-torque upper limit of a motor may serve as 
zero. 

[0010] Especially, by run of a low mu way etc., the acceleration slip is suppressed, so that the 
rotational frequency of a motor becomes high, even if ******** driven to a motor carries out an 
acceleration slip. Next, according to invention indicated to the claim 4, vehicles speed can be 
certainly restricted by reducing the output torque of the main driving source. Next, according to 
invention indicated to the claim 5, vehicles speed can be restricted for the shift up of a change gear 
by prohibition or carrying out a down shift. 
[0011] 

[Embodiments of the Invention] Next, it explains, referring to a drawing about the operation form of 
this invention. This operation form is an example in the case of the vehicles which can drive with 
the engine 2 whose right-and-left front wheels 1L and 1R are internal combustion engines, and can 
be driven by the motor 4 whose right-and-left rear wheels 3L and 3R are motors and in which a 
four-wheel drive is possible, as shown in drawing 1 . First, explanation of composition transmits 
output-torque Te of an engine 2 to the right-and-left front wheels 1L and 1 R through transmission 
30 and a differential gear 31, as shown in drawing 1 . 

[0012] The above-mentioned transmission's 30 input of the shift instructions from the shift control 
section 32 makes a setting change of it at the change gear ratio according to the inputted shift 
instructions. The shift control section 32 outputs the shift instructions according to gear change 
directions of the gear change indicators 33, such as a shift lever, to transmission 30. The shift 
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control section 32 performs processing as shown in drawin g 2 . That is, it stands by until gear 
change instructions are inputted from the gear change indicator 33 at Step S100, and if gear change 
instructions are inputted, it will shift to Step S1 10. At Step S1 10, if several Nm motor rotation 
judges whether it is a predetermined more than rotational frequency, for example, 20000 rpm, and 
judges with 20000 or more rpm based on the signal from the below-mentioned rotational frequency 
sensor 26 for motors, it will shift to Step S120, and if it judges with less than 20000 rpm, it will shift 
to Step S130. 

[0013] At Step S120, when the change gear ratio of the newly inputted gear change directions 
judges whether they are whether to be larger than the present change gear ratio and a down shift 
that is, and judges with it being larger than the present change gear ratio, it shifts to Step S130. On 
the other hand, it is equal to the present change gear ratio, or is small, that is, when only nothing 
[ shift change ] is judged to be a shift up, it returns, without making a gear change change. At Step 
S130, the shift instructions corresponding to gear change directions are outputted to transmission 
30, and it returns. 

[0014] Here, change of the change gear ratio in transmission 30 does not need to be multi-stage- 
like, and may be unapproved gear change. Moreover, change directions of a change gear ratio are 
not limited to directions from an operator. Moreover, transmission 30 and the shift control section 
32 constitute a vehicles speed-control means, and Steps S110 and S120 constitute a vehicles 
speed limit means. Moreover, a part of rotation torque Te of an engine 2 is transmitted to a 
generator 7 through the endless belt 6. 

[0015] The above-mentioned generator 7 rotates at the rotational frequency Nh which multiplied the 
rotational frequency Ne of an engine 2 by the pulley ratio, serves as a load to an engine 2 according 
to the field current Ifh adjusted by the 4WD controller 8, and generates the power according to the 
power generation load torque. The power which the generator 7 generated can be supplied to a 
motor 4 through an electric wire 9. The junction box 10 is formed in the middle of the electric wire 
9. The driving torque of the above-mentioned motor 4 can be transmitted to rear wheels 3L and 3R 
through a reducer 1 1 and a clutch 12. A sign 13 expresses a differential gear among drawing J . 
[0016] The throttle valve 15 is infixed in the inlet-pipe way 14 (for example, intake manifold) of the 
above-mentioned engine 2. A throttle valve 15 is an accelerator motorcycle wire method with which 
adjustment control of the throttle opening is carried out according to the amount of treading in of 
an accelerator pedal 17 etc. That is, the above-mentioned throttle valve 15 uses a step motor 19 as 
an actuator, and adjustment control of the opening is carried out by the angle of rotation according 
to the number of steps of the step motor 1 9. Adjustment control of the angle of rotation of the step 
motor 19 is carried out by the opening signal from the engine controller 18. 

[001 7] Having the accelerator sensor 20 which detects the amount of treading in of an accelerator 
pedal 17, it breaks in and this accelerator sensor 20 is outputting the detected detecting signal 
according to the amount to the engine controller 18 and the 4WD controller 8. Moreover, it has the 
engine-speed detection sensor 21 which detects the rotational frequency of an engine 2, and the 
engine-speed detection sensor 21 outputs the detected signal to the engine controller 18 and the 
4WD controller 8. 

[0018] By the engine controller 18, processing as shown in drawing 3 based on each inputted signal 
is performed for every predetermined sampling time. That is, if several Nm motor rotation judges 
whether it is a predetermined more than rotational frequency, for example, 2000 rps, based on the 
signal from the below-mentioned rotational frequency sensor 26 for motors and several Nm motor 
rotation is first judged at Step S200 to be less than 20000 rpm, it will shift to Step S210. On the 
other hand, if several Nm motor rotation judges with 20000 or more rpm, it will shift to Step S290. 
[0019] At Step S210, if amount of acceleration slips deltaVF generated for the front wheels 1L and 
1R driven with an engine 2 judges whether it is more than amount of target acceleration slips 
deltasimian virus and judges with the acceleration slip more than amount of target acceleration slips 
deltasimian virus not being generated, it will shift to Step S220. On the other hand, when it judges 
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with the acceleration slip more than amount of target acceleration slips deltasimian virus being 
generated, it shifts to Step S270. Here, the above-mentioned amount of acceleration slips deltaVF 
can be judged based on the wheel speed difference between rear wheels 3L and 3R and front 
wheels 1 L and 1 R. 

[0020] At Step S220, based on the detecting signal from the accelerator sensor 20, the target 
output torque TeN which an operator demands is calculated, and it shifts to Step S230. At Step 
S230, based on throttle opening, an engine speed Ne, etc., the present output-torque Te is 
computed and it shifts to Step S240. At Step S240, deflection part deltaTe of the target output 
torque TeN to the present output-torque Te is outputted based on the following formula, and it 
shifts to Step S250. 

[0021] deltaTe = TeN - At the Te step S250, change part deltatheta of the throttle opening theta 
according to the deflection part deltaTe is calculated, and the opening signal corresponding to 
change part deltatheta of the opening is outputted to the above-mentioned step motor 1 9, and it 
returns. On the other hand, at Step S270, that the usual TCS control should be carried out, based 
on the following formula, the amount TD of torque downs for acceleration slip suppression is 
calculated, and it shifts to Step S280. 

[0022] TD = K1 and deltaVFKI are gain. At Step S280, change part deltatheta of the throttle 
opening theta according to the amount TD of torque downs is calculated, and the opening signal 
corresponding to change part deltatheta of the opening is outputted to the above-mentioned step 
motor 19, and it returns. Moreover, if it judges with the motor 4 rotating at Step S200 above a 
predetermined rotational frequency (20000 or more rpm), it shifts to Step S290, and the amount TD 
of torque downs will be calculated based on the following formula, and it will shift to Step S280. 
TD= K2- (VF - VS) - TFF — here, K2 is bigger gain than the above K1 

[0023] VF is the wheel speed of the front wheels 1L and 1R which are the main driving wheels. VS 
is the degree of target limit wheel speed of the front wheels 1L and 1 R, such as 40 km/h. Moreover, 
TFF is a correction term for enabling vehicle speed control without a feeling of stalling, even if it is 
at the climb time, when vehicles speed is restricted, and it is a part for torque required in order to 
overcome a climb. 

[0024] Here, if car weight is set to W and the inclination of a road surface is set to theta, as shown 
in drawing 4 , a grade resistance can be expressed as W-sintheta. Furthermore, if a tire radius is set 
to r, the tire output torque will serve as W-sin theta-r. The torque TFF required for a climb is 
expressed with converting this tire output torque into an engine torque like the following formula. 
Namely, what is necessary is just to compute Torque TFF based on the following formula. 
[0025] 

W- s I nO - r 

TFF = 

Gl • G2 

Here, as for G1, the gear ratio G2 of a differential gear expresses the gear change gear ratio of 
transmission. 

[0026] In addition, an engine 2 and the engine controller 18 constitute a vehicles speed-control 
means, and Steps S200, S290, and S280 constitute a vehicles speed limit means. Moreover, it has 
the voltage regulator 22 (regulator) for the above-mentioned generator 7 adjusting output voltage V, 
as shown in dr awin g 5 , and it is that field current Ifh is adjusted by the 4WD controller 8, and the 
power generation load torque Th over an engine 2 and the voltage V to generate are controlled. 
While a voltage regulator 22 inputs a generator control command (field current value) from the 4WD 
controller 8 and adjusts the field current Ifh of a generator 7 to the value according to the generator 
control command, it detects the output voltage V of a generator 7, and an output is possible for it 
for the 4WD controller 8. In addition, the rotational frequency Nh of a generator 7 can be calculated 
based on a pulley ratio from the rotational frequency Ne of an engine 2. 
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[0027] Moreover, a current sensor 23 is formed in the above-mentioned junction box 10, and this 
current sensor 23 detects the current value la of the power supplied to a motor 4 from a generator 
7, and outputs the detected armature current signal concerned to the 4WD controller 8. Moreover, 
the voltage value (voltage of a motor 4) which flows an electric wire 9 is detected by the 4WD 
controller 8. A sign 24 is a relay and the interception and connection of power (current) which are 
supplied to a motor 4 by instructions from the 4WD controller 8 are controlled. 
[0028] Moreover, field current Ifm is controlled by the instructions from the 4WD controller 8, and, 
as for a motor 4, driving torque Tm is adjusted by adjustment of the field current Ifm. In addition, a 
sign 25 is a thermistor which measures the temperature of a motor 4. Having the rotational 
frequency sensor 26 for motors which detects several Nm rotation of the driving shaft of the 
above-mentioned motor 4, this rotational frequency sensor 26 for motors outputs the rotational 
frequency signal of the detected motor 4 to the 4WD controller 8, the engine controller 18, and the 
shift control section 32, respectively. 

[0029] Moreover, the above-mentioned clutch 12 consists of a hydraulic clutch and an 
electromagnetic clutch, and transmits torque at the rate of torque transmission according to the 
clutch control command from the 4WD controller 8. Moreover, wheel speed sensor 27floor line, 
27FR, 27RL, and 27RR are prepared in each wheels 1L, 1R, 3L, and 3R. Each wheel speed sensor 
27floor line, 27FR, 27RL, and 27RR are outputted to the 4WD controller 8 by making the pulse signal 
according to the engine speed Ne of the corresponding wheels 1L, 1 R, 3L and 3R into a wheel 
speed detection value. 

[0030] Here, the sign 40 in drawing 5 is the relay formed in the line which supplies power to a 
generator 20. The 4WD controller 8 is equipped with generator control-section 8A, relay-control 
section 8B, motor control section 8C, clutch control-section 8D, surplus torque operation part 8E, 
target torque limitation section 8F, and surplus torque transducer 8G as shown in drawing 6 . This 
4WD controller 8 constitutes a vehicles speed-control means. 

[0031] Acting as the monitor of the power generation voltage V of a generator 7 through a voltage 
regulator 22, the above-mentioned generator control-section 8A is adjusting the field current Ifh of 
the generator 7 concerned, and adjusts the power generation voltage V of a generator 7 to 
necessary voltage. Relay-control section 8B controls the interception and connection of an electric 
power supply with a motor 4 from a generator 7. Motor control section 8C is adjusting the field 
current Ifm of a motor 4, and adjusts the torque of the motor 4 concerned to a necessary value. 
[0032] Moreover, for every predetermined sampling time, based on each inputted signal, as shown in 
drawing 7 , it circulates in order of surplus torque operation part 8E-> target torque limitation 
section 8F -> surplus torque transducer 8G, and processing is performed. First, surplus torque 
operation part 8E constitutes generator control means, and performs processing as shown in 
draLwingJ8 . That is, by subtracting the vehicle speed of rear wheels 3L and 3R (********) from the 
vehicle speed of front wheels 1L and 1R (the main driving wheel) calculated based on the signal from 
wheel speed sensor 27floor line, 27FR, 27RL, and 27RR in Step S310 first, slip velocity deltaVF 
which is the amount of acceleration slips of front wheels 1 L and 1 R is calculated, and it shifts to 
Step S320. In addition, you may presume and calculate the existence and its amount of acceleration 
slips of an acceleration slip from road surface reaction force torque etc. 

[0033] At Step S320, it judges whether slip velocity deltaVF calculated the account of a top is 
larger than a predetermined value, for example, zero. Since it is presumed that front wheels 1L and 
1R have not carried out an acceleration slip when slip velocity deltaVF judges or less with zero, it 
shifts to Step S330, and it returns, after substituting 0 for Th. On the other hand, since it is 
presumed in Step S320 that front wheels 1L and 1R are carrying out the acceleration slip when slip 
velocity deltaVF judges with it being larger than 0, it shifts to Step S340. 

[0034] At Step S340, the absorption torque TdeltaVF required in order to suppress an acceleration 
slip of front wheels 1L and 1R is calculated based on the following formula, and it shifts to Step 
S350. 
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TdeltaVF - KlxdeltaVF — here, K1 is the gain searched for by experiment etc. At Step S350, after 
calculating the power generation load torque TG of the present generator 7 based on the following 
formula, it shifts to Step S360. 
[0035] 

V X la 

TG =K2 

K3 X Nh 

h ere — v : voltage la: of a generator 7 — armature current Nh: of a generator 7 — rotational 
frequency K3:efficiency K2: of a generator 7 — it is a coefficient 

[0036] At Step S360, based on the following formula, the power generation load torque Th of the 
target which should be carried out a load by the surplus torque 7, i.e., a generator, is searched for, 
and it returns. 

Th = TG + Processing of TdeltaVF, next target torque limitation section 8F is explained based on 
drawing 9 . That is, it first judges whether the above-mentioned target power generation load torque 
Th is larger than the maximum load capacity HQ of a generator 7 at Step S410. When the target 
power generation load torque Th judges below with the maximum load capacity HQ of the generator 
7 concerned, it shifts to Step S430. On the other hand, when it judges with the target power 
generation load torque Th being larger than the maximum load capacity HQ of a generator 7, it shifts 
to Step S420. 

[0037] At Step S420, like the following formula, after restricting the target power generation load 
torque Th to the maximum load capacity HQ, it shifts to Step S430. 

Th = At the HQ step S430, based on the signal from the engine-speed detection sensor 21 and a 
throttle sensor, the present engine output-torque Te is calculated and it shifts to Step S440. 
[0038] At Step S440, the minimum permissible torque Tk which an engine 2 does not stop from the 
present engine speed Ne etc. is searched for, and it shifts to Step S450. In addition, it does not 
matter as a predetermined value instead of searching for the permissible torque Tk. At Step S450, 
based on the following formula, deflection torque deltaTe is calculated and it shifts to Step S460. 
deltaTe = Te At the -Tk step S460, it judges whether deflection torque deltaTe is smaller than the 
target power generation load torque Th. It returns, when it judges with deltaTe>=Th. On the other 
hand, when it judges with deltaTe<Th, it shifts to Step S470. 

[0039] At Step S470, it returns, after reducing the target power generation load torque Th to 
deflection torque deltaTe by the following formula. 

Th = deltaTe -**** is margin cost. But it is good also as alpha= 0. Next, processing of surplus 
torque transducer 8G is explained based on drawing JO . First, it judges whether Th is larger than 0 
at Step S500. Th> If judged with 0, since front wheels 1L and 1R are carrying out the acceleration 
slip, it shifts to Step S510. Moreover, if judged with Th=0, since front wheels 1L and 1R have not 
carried out an acceleration slip, it returns, without processing henceforth. 
[0040] At Step S510, after inputting several Nm rotation of the motor 4 which the rotational 
frequency sensor 26 for motors detected, computing the target motor field current Ifm according to 
several Nm rotation of the motor 4 and outputting the target motor field current Ifm concerned to 
motor control section 8C, it shifts to Step S520. When the target motor field current Ifm to several 
Nm rotation of the above-mentioned motor 4 considers as fixed predetermined current value when 
several Nm rotation is below a predetermined rotational frequency, and a motor 4 becomes here 
more than a predetermined rotational frequency, the field current Ifm of a motor 4 is made small by 
the well-known field-weaking-control method (refer to drawing 1 1 ). That is, as mentioned above, if 
several Nm rotation of a motor 4 becomes beyond a predetermined value, the current which flows 
on a motor 4 by making the field current Ifm of a motor 4 small, and reducing an induced voltage E 
will be made to increase, and the necessary motor torque Tm will be acquired from motor torque 
falling by elevation of a motor induced voltage, if a motor 4 becomes high-speed rotation. 
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[0041] At Step S520, the induced voltage E of a motor 4 is computed from several Nm rotation of 
the above-mentioned target motor field current Ifm and a motor 4, and it shifts to Step S530. At 
Step S530, the motor torque Tm which corresponds based on the power generation load torque Th 
which the above-mentioned surplus torque operation part 8E calculated is computed, and it shifts to 
Step S540. At Step S540, based on dra wing 12 , the torque upper limit Tmx according to the several 
Nm present motor rotation is calculated, and it shifts to Step S550. 

[0042] The torque upper limit Tmx in this operation form is set [ if several Nm motor rotation is set 
to 20000 or more rpm, ] up so that a rotational frequency will become large like drawing 12 , and it 
may become small continuously. At Step S550, it judges whether the motor torque Tm computed at 
Step S530 is larger than the torque upper limit Tmx, and if it is below the torque upper limit Tmx, it 
will shift to Step S570. On the other hand, in being larger than the torque upper limit Tmx, it shifts 
to Step S560. 

[0043] At Step S560, the torque upper limit Tmx according to the several Nm present motor 
rotation is set as motor torque, and it shifts to Step S570. At Step S570, the target armature 
current la which corresponds considering the above-mentioned target motor torque Tm and the 
target motor field current Ifm as a variable is computed, and it shifts to Step S580. At Step S580, it 
returns, after computing the target voltage V of a generator 7 from the above-mentioned target 
armature current la, Resistance R, and an induced voltage E and outputting the target voltage V of 
the generator 7 concerned to generator control-section 8A based on the following formula. 
[0044] Resistance R is here [ which is resistance of an electric wire 9, and resistance of the coil of 
a motor 4 ] which is V=IaxR+E, and Steps S540-S560 constitute a vehicles speed limit means. Next, 
the operation in the equipment of the above-mentioned composition etc. is explained. By the 
amount of treading in of the accelerator pedal 17 according [ a road surface mu ] to an operator 
being large since it is small etc. If the torque transmitted to front wheels 1L and 1R from the engine 
2 becomes larger than road surface marginal torque That is, if the front wheels 1L and 1R which are 
the main driving wheels carry out an acceleration slip, the driving torque transmitted to front wheels 
1 L and 1 R will be adjusted so that the road surface reaction force marginal torque of the front 
wheels 1L and 1R concerned may be approached because a generator 7 generates electricity with 
the power generation load torque Th according to the amount of acceleration slips. Consequently, 
an acceleration slip by the front wheels 1L and 1R which are the main driving wheels is suppressed. 
Furthermore, when the amount of acceleration slips is more than amount of target acceleration slips 
deltaSV, as a result of also stopping the output torque of an engine by TCS control, the 
convergency of an acceleration slip of front wheels 1L and 1R improves. 

[0045] Moreover, with the power of the surplus generated with the generator 7, by a motor A driving 
and driving the rear wheels 3L and 3R which are ********, it will be in a four-wheel-drive state, and 
the acceleration nature of vehicles will improve. Since a motor 4 is driven with the torque of the 
surplus beyond the road surface reaction force marginal torque of the main driving wheel at this 
time, energy efficiency improves and it leads to improvement in mpg. That is, with this operation 
form, in the road surface on which it is easy to slide, in view of all not being used as driving force, 
even if it transmits output-torque Te of all the engines 2 to front wheels 1 L and 1 R, the driving 
force which cannot be used effectively by front wheels 1L and 1R is outputted to rear wheels 3L 
and 3R, and acceleration nature is raised. 

[0046] Here, the timing diagram at the time of a run is usually shown in dr awi ng 13 . Although motor 
torque will occur if front wheels 1 L and 1 R carry out an acceleration slip as shown in this drawing 
13 , if several Nm motor rotation serves as a predetermined rotational frequency, a clutch 12 will be 
set to being turned off (cutting state), it will be prevented that a motor is taken about to rear 
wheels 3L and 3R, and fault rotation of a motor 4 will be prevented. Here, several Nm motor rotation 
is displayed on drawing 13 with the value converted into the wheel speed of rear wheels 3L and 3R. 
Also in drawing 14 , it is the same. 

[0047] On the other hand, when a clutch 12 is turned on (connection state) by failure of a clutch 12 
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etc. and a motor 4 changes into the state where it is always taken about to rear wheels 3L and 3R 
Like the timing diagram shown in drawing 1 4 , if the rotational frequency of a motor 4 turns into 
more than a predetermined rotational frequency (this operation form 20000rpm) The result to which 
vehicles speed is restricted so that it may be controlled for an engine torque to carry out a torque 
down and to converge on 40 km/h whose wheel speed of front wheels 1L and 1R is predetermined 
speed, Prevention, i.e., superfluous rotation, is prevented for the rotational frequency of a motor 4 
being stopped and exceeding a tolerance rotational frequency (for example, 25000rpm). Even if it 
performs [ by having compensated a part for the climb torque TFF as a correction term as a part 
for a torque down ] a torque down at the time of a climb for a vehicles speed limit at this time, it 
becomes possible to stop a feeling of stalling. 

[0048] Moreover, even if several Nm motor rotation becomes more than a predetermined rotational 
frequency and an engine torque is downed, vehicles speed is further restricted by engine brake by 
the shift up in transmission 30 being forbidden. Furthermore, a upper limit is small changed into a 
two-flower drive state from a four-wheel-drive state by the bird clapper, acceleration nature is 
stopped, and vehicles speed is restricted, so that several Nm motor rotation will become large and 
will approach a permission upper limit, if several Nm motor rotation exceeds predetermined 
rotational frequency 20000 rotational frequency. 

[0049] Here, although the power generated with a generator 7, i.e., the power supplied to a motor 4, 
is set up with the above-mentioned operation gestalt so that power generation load torque may be 
determined based on the amount of slips of the front wheels 1L and 1R which are the main driving 
wheels to rear wheels 3L and 3R and it may become the power generation load torque, it is not 
limited to this. For example, required driving torque is separately calculated with rear wheels 3L and 
3R, power generation of a generator 7 is adjusted independently so that it may become the power 
according to required driving torque, and you may make it produce the predetermined power 
generation load torque TG with the generator 7 concerned with an acceleration slip of front wheels 
1L and 1 R. 

[0050] Moreover, although the several Nm motor rotation which uses together three vehicles speed 
limit meanses, and starts a limit of each vehicles speed is set as the same 20000rpm with the 
above-mentioned operation gestalt, you may set up individually, respectively. Moreover, what is 
necessary is not to carry all of three vehicles speed limit meanses out, to have only 1 of them, or 
two or more vehicles speed limit meanses, and just to be. Moreover, as a vehicles speed-control 
means, brake control is adopted and a brake may be made to restrict vehicles speed. 
[0051] Moreover, although the above-mentioned operation gestalt is restricting vehicles speed by 
reducing the upper limit of motor torque directly In the target torque limitation section, the upper 
limit of the target power generation load torque Th which has influence on motor torque as the 
rotational frequency of a motor 4 approaches a permission rotational frequency by continuous or 
setting up so that it may be gradually made small Indirectly, you may restrict the upper limit of 
motor torque so that it may be made continuously small on a stage target as the rotational 
frequency of a motor 4 approaches a permission rotational frequency. 



[Translation done.] 
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^. 

[003 9] XT77S4 7 OTti, TIE^ti^tS 
SiOfglfi^ h)V7Th SrtiiH AT e (Cf&MLTt 

Th = ATe -a 

(C. **Jh/l/^S3ftS8GO«HK:oV^T % HI 0t» 
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^TBSSt*. ^f7rS5 0 0t, Th#0 

J:0^§^^*^^-f-l», Th>Ofc ! filSES*i*i 
(f, IMfilU 1 RtfhG&XU vrLTV^OT. ^.t- 
•y7S 5 1 OfcfWff*. 'ifc, Th=Ofcffig$*liX 

if, urn l, i mamxv vruv^wc, la 

[0040] 77S5 1 0t(i, ^-^fflBlsifc-te 
y^2 6*^ajL^-^4cO|lllKicNmSrA*L, <■ 
^ - 4 <?) EI^ISc N m Ofc t g 11^ - ^ #ffl«3l I 
fm£*£tSU 3SEB»fc-*-MB«»I f m^-? 
fflWIB 8 C ffiTJ L fcf&, XT77S 5 2 0 izwn-t 

{i— ^W^KiiEtf L, * - * 4 tfgitjgtf) EWE 
-*4*>fH8IEi£I f m£/h$<-T& (Hi l#Sg) . 

J: 0 tc , ^-^4<75 N m dfBffetfJsLhfc* o ^ <o 
I f m£/Jv£ < LTRSWEE £4£ 
T $ it * C k - * 4 fcgiEft £ €^$r it flDS •£ t Bf S 

C 0 0 4 1 ] Xf 7 7S 5 2 OTti, ±E@Ste-:?# 
SISI f m&t/^-^cDmSEifcNmT^^: — ?4<y} 

RjBWEEfcJMJLT, Xf7rs'5 3 OfcSHrT*. 
Xfv7S5 30 T« , ±ia^*<J f- }\s9m*i& 8 E 

•y 7* S 5 4 0 T'ii , H 1 2 . S&a-fD* — ? 0$K 

itN rn tJB t/S h^^±|ififlT m x ar*#>T , Xf -y 7° 
S 5 5 otcSfr*"*. 

[0042] ^mammiz&tfh hMidiTmx 

ti. Hi 2iOJ;oKs ^ — *0*KgcNm#2OOOOr 
p mJiLhk&.g> 4: . EBER^S' < £4 iifc'iiWt^ 
§ < * 4 <± 0 tCli5E§ tLT V * 4 . Xf77S5 5 0t 
12, Xf"-y7°S5 3 OT-gLBLfc*:— * W^Tm^h 

Hm. T m x jaTT&M* , XT77S57 0 tCWfT 
4. — ^T, h/^iPMTmxJ; D,£>*£^*Si^cfi, 
Xf7TS5 60 t,zWrf-th . 

[004 3] ^r--y7°S5 6 0T'{2, t-^M^CS 
ffi^-^ElEiStNm^ti^ h;Pi7±Pfi(lTmx 
^UXf77S5 7 0»fftl>. ^T7rS5 7 0 

8K I f m£^fSci: LT2W5-T4 BfHMS^IKK I a £31: 
tULT, ^f7rS5 8 0C5fftS. ^T77S5 8 

o-ctt, TBErtfcas^*. ±iess««^«si a, s 

L, S»3*WI7^)Bll«EVtfSWtM«B8Afc:m 



[0044] V=IaXR+E 

fficn?-£>4.r.r-e, xf77s 5 4 o~~s 5 6 onmm 

J: 4 T9 J tf^?A' 1 7 <0K*i2^Jt***:£ v ^ 
ktci-sT, 3-> i Jvl1s>t>Wfo\ L, l RtegjgSix 
fc Wl^fl*KffiflR» Wl^ <* Dt>*£<£4k,o£ 

0 , ±IHBl(ftT* 4fflfiral L., 1 Rfr'flD&X y y 7^-S, 

7 l>CJ:t, fftt 1 L, 1 RlZ&mZtl 
hmMh>V7tfi. M%Wk 1 L , 1 Rc^SSHKTjRl^rh 

$>€>mtml L, 1 RTWiDaEXD •yr^'jlp^fe^l,. § 

t> tc, jdjSx 'j -y aajna^ u -y riA s vm_t 

t$>S^C«< TC S$iJWcJ:^)Txyv^ffi73 h 
)V9 ^«SSJR, MIL, 1 Rcotmx U 7 7 

[0045] a*:, 7 -r-^m Lt^mcomti (C J; 

oT^-^4^W$ix, «KIMiT*4flMi3L, 3 
R t> |g» § iih C k T , BflMOMftB h^ot V Mco Jd - 

*>, af^WfcJBJK-Cli. rf»3«v^»Bisrctt«rifclL. 1 
R tc^-C OX>-i»2c7)ai7] h^^TergiiLti)^ 

l, i Rx^mmmx &^^mmtiums l, src 

[0 04 6] ;.:X". jiS^^CO^^Af-^-h^H 

1 3(c^-r. .rcodll 3tc^-fJ; buHI L, 1R 

■9 l£\mm m3W9f3feEI<BR£ *4 fc , ^ 5 y f-"l 2 #0 
FF (flJBr^KJB) k^-^T, t-^«3L, 3R(c 

ROMUItcm»L)tfiIt:'lll 3t,zWjkLX$>&. HI 
4(Ci5V->Ti>|5lilT-S)l.. 

[0047] — ^77fl2 7 -y 

1 2#^y (tfM^FJ) t^t. ^-^4^f^3 

i A^-fSA Af-v-htoj: otc, ^e-^4<?o[5]«5iSc 

3W5fjeiSI«« (#HMJ$irt-f2 20000r P m)Jil± 
k=5r-i)i:, xv^Vh/b^^'b^^^yLTmrlml 
L , 1 R<nW6mffii%XBSX*> §40km/h fciR^ 

«, ^-^4CO0lEi!t* i fflJ^^iXrl^Pfi^r[IHKi!C 
i.{i'2 50 00 rpm) 2r®i.i. i k^ih, Di§ 

WEIHt LX&M h)l>7TFF-ft£im LX^hZb X\ 
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[0048] ±tz. ^-?wmkNrnt>mfcmm&.vxk. 
v-a y3 0Tc7)^7 hT-yy°i>m±Zft&ztx\ IV 

w.i>ziS:^<i3.b\ ±m{mM^<%z>ztx\ mmm 
w%fr^zmmmyimiz%8s.ztix immvttfmi hti 
x, mm&Bifimmztt%>. 
[00491 zzx\ iMmtmmx-a . mm 3 l , 3 
r LiiBWH-c* s im i l . i r<7)x y >y rate 

V\ PUif, f£$w3L, SRT^SrlEtbWl^SrS'Jii 
fttTU 131ft 1 L, 1 RiOMX'J >y7 , ti±a±LT, 

[00 50] ±fc, JblEKSBBWCii. So^MSJK 
0|g$S:Nm^|5]t 2 0 00 0 rpmtSSUV^^', 

mmmm^nz±xnm-th'&m±%:< . r^H^i 

ffl L , fc J: oT^ajgcO»2rfl 5 X o iz L 

[ 0 0 5 1 ] ifc, JbtEHaBBWCtt, WU?<9 

* t < mmmz'hz < -r& J; a ewe-*-* - Pel 
tmmm.mz&'K izmx . jimw^ l < ttswwt: 

[BnBOflMtftKBJi] 

[HI ] ^BJt^XjUfiff^tff.^SlB&^K^IlI 

[H2 ] *mitz&3<&fcjm£&& hmmmo 
$m£m-tmx'h&. 

v—7<7)9m&m-tmx-fo%>. 

[04 3 aSM<3 WU?£K9J*4H"C**. 

[05 ] *^Bj(c^-<n*m«^s$ijffli^sc7)vx 
[06] *«fflfca^< mmmiz&h a wd 3 y h o 



[07 ] *^^^<n»ist^s^ar^^jii 

[08 ] *ffeBBfc:*^<IUft»Ji8fc:«4*«l h^ffts: 
[09 ] *lBBti-5'<It0j{:<l^ gfll Wi^SBIRB 

&(Dwmz*i-fmx'foz. 

[01 0] *^^o'<^M^®i^s#fiJh^^^ 

mgPioMJi*^-r0-cs>4 . 
[0in *w&zm^<mmmz&z>&mv)i>7$£. 

[01 2] *»BBt=a5^<IStt^.«(c«RS^-^^)[lMg 
fttcSH-S til* JJKfc<OM«£ijr$-E-C*S. . 

[01 3] il«^fT^K«*t*^-fAf-Y-h<iOM^ 
•T0T'S)4. 

[014] ^^-yf-Sft^B^^'f Af-^-h^S: 
^0T'S)4. 

1U 1R b3$& 
2 iyy'y 
3L, 3R &fft 

4 ^ 
6 

7 

5 4WD37hD-7 

9 «n 

10 y>^y 3 y^7;x 
1 1 «3Stl 

12 ?7 7f 

1 4 »$MF» 

15 •/ h/UA;U7" 

18 X>y'y3yhD-7 

19 ^f'vTt-? 

2 0 T^-fe/HrV"? 

2 1 xy^'yUWKR-fe^lf 
2 2 WEm& 

23 mt-fe^-f 

2 6 *-^fflHMS»-b>^ <*-*EMeR*ai^R> 
27FL, 27FR, 27RL, 2 7 R R^HS-lr ^9" 

3 0 h y >X 5 >y is a > 

3 1 fOrUVyWl'-^ 
3 2 

33 ssa*g^« 

i f h ftmmcoftmmm 

v 

n h %tmk<n®mm. 

I a WF«8£ 

i f m ^t— ^^aaEfltss 

E ^-^Of^«E 
Nm ^E— ^<50[HlSKi!t 
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TG 




Te N 


i— 1 1 7js uu j j \ j v y 


Th 




Tk 




Thn 




e 




Tm 




. AVF 




Tmx 




ASV 




Te 









[HI] [02] [03] 



27 FL 



30" 



32~-f 




CHHI ) 

$200 

- ? tait J: ?DCO0rP^- YES 
INO S210 



9— 



3L— 
27RL 



12 I 



■ F 





;Jvf>a|£: 


^ YES 












S290 






| 3270 


| TD«-K2-(VF-VS)-Tff 




I 








H 




| 1 TD«-K1 


- AVF | 





( ) 



5250- j AgCPfftfl-a^ | 



-3R 
27RR 



CH7] 



[H4] 



[06 J 





[08] 



I AVFCPSgg: h -S3TQ 

~ ' ^ — S320 
NO 




Jyes 



S340 



S330 



j TAVf^-K1xAvT| I Th«-0 j 



1|||SSWm^-L s350 

i 

^al*** 1 ^* ~-s360 



8E 



















8G 









-.80 



1 ^^ftjagSP | 



[09] 
no _^L-<r s *io 

__fYE3__, 

| TTv*-HQ ] — S^2Q 



TeSS K-S430 



TW*S KS440 



| ATa«-Te-Tk [ — S450 
NO TZ?^~S460 




[ T)i<B-»ATe-q f — S470 



( U»-> ) 
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[H5 ] 



[HI 0] 




CUED 



27Ri;27RR 



27FU27FR | 



(Nra) 



5 til 

(Th) 



(Ifn) 



[HI 1 ) 




B^|g TlJlnax 



[HI 2] 



NO 




Jh>£ 
Iyes 



B*«-»IWW(IlB)fftt 


Ifn 















— S510 




—S520 



f Th-»Tm [ — S530 
| Trrefc^foa [ — S54Q 




| Ia-ef(TnUft) [ — S570 



I V<-IaxR+r~[ ~- S5SQ- 



CHEZ) 




20000 25000 



(rpm) 
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[HI 3] 



20OQOrpmfg£ 




[HI 4] 



Ml,* 



,40(km/h) 




F^-A(##) 5H115 PA08 PA15 PG04 QN02 SE04 
SE05 SE08 TBOl T021 TR04 
TWIO TZOl TZ08 



